The aim of this pilot study was to assess the effects of music listening for pain relief among burns patients during the change of dressings.
INtRODUctION
The American Burn Association annual meeting reported that the research category of "pain/ anxiety/patient comfort" was the third most popular research area in burns management 1 . The amount of pain experienced by adults with burn injuries appeared to be associated with long-term posttraumatic stress and general emotional distress.
As such, there are practical as well as humanitarian reasons to aggressively control pain among burns patients 2 .
Pain is the most frequently used nursing diagnosis in our Burns Unit. The degree and percentage of total burns surface area (TBSA) accounts for the extensive differences in the perception, expression and tolerance of pain [3] [4] [5] . The amount of pain experienced depends on the surface area and the depth of the burn. Usually deep dermal burns or 3rd degree burns are the least painful as the nerve endings have been burnt. In contrast, patients with Proceedings of Singapore Healthcare  Volume 20  Number 3  2011 1st and 2nd degree burns experience greater pain as the ultra-sensitive nerve endings are exposed. Additionally, the higher the TBSA of patients who suffered 1st and 2nd degree burns, the more intense the pain sensation would be.
Burns patients posed a complex nursing management challenge especially during change of burns dressings. These patients underwent frequent, often daily, changes of dressings, cleaning of wounds and debridement. Typically, the painful sensation experienced by a burns patient was aggravated by the changing of wound dressing procedures. Pain management was challenging due to the difficulty in selecting the most appropriate means of pain relief and adapting different goals for individual patients who possessed different pain tolerance levels. The individual's response to pain was a multi-factorial phenomenon, amplified and modulated both peripherally and centrally. Hence an individualised pain management plan was required. The combination of burns mechanism on the skin together with the other effects of burns such as oedema, respiratory distress, hypovolemic shock, placed the patient in agony. The fear of the changes in their body image, future scars and prognosis further worsened the situation.
Burns patients experienced various forms of psychological distress during hospitalisation. These reactions can result from the normal process of psychological adaptation either to the injury (e.g. sadness, depression, sleep disturbance, anger, frustration, fear, anxiety, dread) or frank psychiatric disorders (e.g. delirium, adjustment disorders, major depression, post traumatic stress disorder). Such psychological disturbances can influence or be influenced by pain 2, 6, 7 .
In a typical burns unit, it is a challenge for all staff to ensure patients are able to tolerate pain well during procedures, therapy or even at rest. Of all professionals involved in the care for patients with burns, nurses are the one most confronted with the phenomenon of pain. Nurses often find themselves in a paradoxical position, having to clean and dress wounds in order to prevent infection and promote healing, while knowing that the change-of-dressing procedure causes pain despite the administration of analgesics. While pharmacological pain management falls primarily within the realm of the physician, nurses can implement many non-pharmacological therapeutic interventions independently.
Music listening was employed in an acute hospital setting as a therapeutic treatment of pain management. Clinical trials have revealed a reduction in heart rate, blood pressure, breathing rate, insomnia, depression, and anxiety in patients who listened to music. No one knows precisely how music can benefit the body, but studies have shown that music can affect brain waves, brain circulation, and stress hormones. These effects are usually seen during and shortly after the commencement of music listening.
Articles were searched via a database and resulted in a handful of research studies in relation to pain relief related to music. There were articles by music therapists as well as other healthcare professionals who were not music therapists. Music therapy is an established profession in a healthcare organisation. Within the healthcare setting, music therapy is known to promote wellness, alleviate pain and improve quality of life 8 . In addressing pain relief, music therapy goes beyond comfort by playing musical instruments and singing soothing songs to their patient. Assessment and follow-up is required by a music therapist during their period of treatment, and the intensity of the music therapy process is tailored based on the individual patient's pain tolerance. Therefore, a two-way process often occurs between the therapist and the patient. In our study, however, patients were only given audio music (with no vocals) to listen to from a compact disc player, using headphones to achieve maximum attention when the music was being played. This is different from the work of a music therapist. Our study explored the use of music as an alternative non-pharmacological intervention to reduce the painful experience for burns patients during dressing changes.
Most of the articles we found were qualitative studies and centred on hospice and palliative care settings, such as for chronic cancer pain patients who were receiving end-of-life care. There were also research articles conducted in other acute settings including labour and surgical wards. Most of the studies recommended listening to music concurrently with pain-relieving drugs. This may further help to decrease the level of pain the patients experience.
Utilising the McGill Pain Questionnaire, a recent study by Schorr examined the use of music in 30 women with rheumatoid arthritis with repeated measures investigation 9 . In this study, music was used as a means to alter the perception of chronic pain among these women and measurements were taken before intervention, as well as 1-and 2-hour post-intervention. The result supported the use of music. Similarly, a study by Siedlecki et al also showed a positive response toward the listening of music as it had reduced chronic pain and depression, and made people feel less disabled by their chronic painful condition, mostly from osteoarthritis, disc problems and rheumatoid arthritis 10 . Despite small differences noted between the 2 music groups (the group that choose their own music and the group that was given relaxation music chosen by the researcher), both music groups showed consistent improvement in pain relief when compared to the control group who did not listen to music at all.
Phumdoung et al examined the effect of music on sensations and distress of pain in women during their active phase of labour 11 . Participants were divided into 2 groups, the experimental group and the control group. A dual visual analogue scale was used to measure sensation and distress of pain before the start of pain and 3 hours post-test. Results showed that those in the experimental group had significantly less sensation and distress from pain compared to the controlled group.
Allen et al conducted an experimental study to examine the effect of music on the patients' haemodynamic status 12 . Prior to surgery, the experimental group was given a variety of soft classical music via headphones. Heart rate and blood pressure were some of the variables that were measured 1 week before surgery, pre-, intraand post-operatively. The results from this study showed that patients who were given music to listen to during the surgical procedures could normalise hypertensive blood pressure values due to stress from the surgery. As most of the participants were elderly (age 74-77 years old), almost half of them were on drugs for hypertension. These drugs were administered to patients to prevent lifethreatening complications during the procedure. Therefore, a more stringent criteria needs to be considered to exclude patients who are on cardiac medication as this could affect the study result.
As little is known about the benefits of music listening in relation to pain relief during the changing of burns wound dressings, the aim of our pilot study was to assess if listening to music could relieve the pain among burns patients while their dressings were being changed.
MEtHODS

Study Design
A quasi-experimental design was used. Samples selected were based on wound dressings scheduled for patients in Ward 43 Burns Unit in the Singapore General Hospital. Based on the low average patient admission to this unit (average of 30 patients in each month), a convenience sampling of 30 dressing changes were adopted. All patients who required dressing changes and met the inclusion criteria (see below), and were admitted within the 2-month study period were approached to participate in the study.
The inclusion criteria were: (1) patients who were able to understand and use the numeric pain scale chosen in this study; (2) patients who required routine change of wound dressings; and (3) patients who needed wound dressing changes due to wound or graft inspection as ordered by the burns physician. Exclusion criteria were: (1) patients who were on sedatives; (2) intubated patients;
(3) patients with unstable haemodynamic status; (4) patients who were on cardiac medication; (5) patients with known diabetic neuropathy; (6) inhalational burns patient; (7) patients with special "area" burns (e.g. genital, eyes); and (8) patients with chemical burns. The burns unit nurses who performed the dressing change were certified competent in wound dressing procedures in accordance to hospital policy and protocol.
Dressing changes scheduled were assigned alternately between the group who listened to music and the group who were not given any music to listen to. Wound dressing changes for the music listening group involved giving patients headphones to listen to soft soothing music selected by the researchers. Headphones were used to prevent noise distraction from the environment. Pharmacological pain relief was administered as prescribed by the physicians. The researchers chose music consisting of synthesiser, harp and piano musical instruments, which were considered sedative. No strong rhythms or percussion tones were chosen. Soft, sedative quality music made the Proceedings of Singapore Healthcare  Volume 20  Number 3  2011
On the 0-10 pain rating scale, 0 means no pain and 10 means the worst pain possible. The middle of the scale around 5 is moderate pain. A 2 or 3 would be mild pain, but 7 and higher is severe pain. Patients are required to rate their pain score. Document the scale used as the Numerical Rating Scale (NRS). patients relax and reduced distraction 11 . The music playlist were chosen from Richard Clayderman's Classic Collection CD track. A total of 10 different tracks (Appendix 1) were played continuously and these were repeated until the whole dressing procedure was over. Wound dressing changes for the group who were not given any music to listen to involved only the administration of analgesics for pain relief as per physician's order.
Measurements
A combination of objective and subjective measurements of the pain sensation was deployed in our study.
Pain intensity was measured using a numeric rating scale. The numeric pain score is a pain scale which is scored by the patients themselves, based on the level of pain they experienced. They are required to rate their own pain level based on the scale 0 to 10, whereby 0 is no pain and 10 is the worst possible pain (see Fig. 1 ).
A pain behavioural tool was used to measure pain related to the subject's behaviour. This tool consisted of facial expression, body changes and verbal responses. The researcher observed signs indicative of pain (e.g. noisy breathing, frightened facial expression, negative vocalisation and tense body language) during the dressing changes. One point was given if any of the signs were observed. The total number of observable signs categorised the patient into the states of mild, moderate or severe distress (see Fig. 2, overleaf ) .
The patient's physiological responses were also monitored during wound dressing changes. Blood pressure and heart rates were measured. To prevent measurement error, Siemens Cardiac Monitor was used to obtain the value for all subjects. Increase in blood pressure and/or heart rates are indicative of increased pain (see Fig. 3 , overleaf ).
All three tools of measurement were assessed across 3 different time intervals.
Measurements were taken prior to, during and after the dressing change procedure. Measuremenst taken during dressing varied in accordance to the individual patient's TBSA percentage. As a guide for the researchers, for wounds that involved 2 limbs, measurements during dressing changes were taken after one limb dressing was done. For single surface wound areas, measurements during dressing changes were taken after the contaminated dressing materials were removed from the wound, specifically before cleaning and application of clean dressing materials to the wound.
Subjective views from patients who listened to music were also gathered after wound dressing changes.
Ethics
Approval from the Centralised Institutional Review Board (CIRB) Singapore, Head of Department of Burns & Plastic, Aesthetics Surgery and Nursing Division (Singapore General Hospital) were obtained.
A written consent was obtained from the group that received music to listen to. A brief explanation of the study was given to each patient and he/ she was given the option to participate. Consent however was not required for the group that was not given music as the dressing change procedure was part of the routine treatment that they would receive in the burns unit. This also helped to avoid any hawthrone effects that might have affected the patient's rating, quality and accuracy of data. This was approved by the ethics committee prior to the commencement of study.
DAtA ANALYSIS
Data collected was entered on SPSS version 17.0 software for statistical analysis. Demographic data was analysed using descriptive statistics.
T-test was used to analyse differences in changes in pain scores, mean blood pressure and heart rates between the patients in the two groups. Generalised Estimating Equations (GEE) was used to evaluate if music affects the distress status (1=yes, 0=no) during and after dressing changes. Using the GEE statistic was appropriate in this measurement data as it involved repeated measurement of data.
Demographic Data Analysis
Thirty wound dressing changes were performed in this study -15 wound dressing changes involved patients listening to music while the other 15 did not have any music. Age, gender, TBSA, types of dressing and depth of burns wound of patients involved in this study are presented in Table 1 .
Based on all the results of the demographic data collated, the most prominent difference between the two groups was the type of dressing change (see Fig. 4 , overleaf ). The music-listening group had more skin grafts dressings done whereas the non-music-listening group had more open wound dressings done.
Numeric Pain Score Analysis
The mean measurement was plotted before, during and after wound dressing changes (see Table 2 , overleaf ). Most of the patients experienced little or no pain before the dressing change, moderate pain during the dressing change and lesser pain thereafter.
The mean change in pain scores between those taken before and during dressing changes was +2.8 for those listening to music and +2.2 for those who were not (not statistically significant, p=0.526). The mean change in pain scores between those taken during and after the dressing changes was -2.33 for those listening to music and -1.6 for those who were not (not statistically significant, p=0.282; see Table 3 ).
Pain Behavioural Assessment Analysis
Pain behaviours (observable signs such as noisy breathing, frightened facial expression, expression activity, negative vocalisation, tense body language) were recorded by the researcher before, during and after dressing changes. Results showed that for wound dressing changes without music listening, a greater proportion of patients experienced mild or moderate distress (100%) as compared to wound dressing changes with music listening (87%). In contrary, a greater proportion of patients experienced no distress (73%) after dressing changes with music listening as compared to dressing changes without listening to music (60%). However, these differences were not statistically significant (see Table 4 ).
Physiological Monitoring Analysis
The mean change in Mean Arterial Pressure (MAP) between that taken midway through the dressing Proceedings of Singapore Healthcare  Volume 20  Number 3  2011 change and that taken before dressing change was -2.62mmHg for patients listening to music and +7.28mmHg for those who were not (not statistically significant, p=0.086, see Table 5 , previous page).
The mean change in MAP between that taken after completion of dressing change and that taken during dressing change was -3.13mmHg for those with music listening and -7.5mmHg for those without (not statistically significant, p=0.316; see Table 5 , previous page).
Similar trends were also noted with the Heart Rate (HR) monitoring. The mean change in HR between the rate recorded during dressing change and that recorded before dressing change was -2.2bpm for the patients who were given music to listen to and +5bpm for the patients who had no music (not statistically significant, p=0.09; see Table 6 ).
The mean change in HR between that taken after completion of dressing change and that taken midway through the dressing change was +0.87bpm for those with music listening and -3.93bpm for those without (not statistically significant, p=0.056; see Table 6 ).
DIScUSSION
Phumdoung who conducted a study on women in labour pain also reported that two-thirds of the women in the study felt that music was able to distract them from the labour pain 11 . Atchison et al studied the intensity of pain at different stages of the wound dressing procedure 13 . The most painful stage was during the removal of the innermost layer of gauze, when the dressing material usually adheres to the wound bed. Similarly, Choiniere et al analysed the characteristics of pain of burns patients and identified that the pain sensation experienced by burns patient were at their peak during therapeutic procedures itself 14 . This coincided with the result from numeric pain scale and behavioural pain tool measurement which showed an increase in pain scores during dressing changes. However, physiological monitoring measurement indicated that when patients were given music to listen to, their blood pressures and heart rates decreased during the dressing procedure. There was a possibility that music was able to moderate the pain experience at a time where the pain level was supposed to be at its greatest.
The group of patients who listened to music gave their descriptive feedback after the study post-dressing change. Their views were documented by the researchers. Eight out of the 15 patients verbalised their satisfaction with these measures and positively mentioned that it had diverted the painful stimulation during the dressing procedure. They even requested to listen to the music again for their subsequent dressing changes. Four patients felt that it would be more beneficial if they were able to choose their own music and one patient suggested the inclusion of soothing visuals together with the music. Patients who did not feel the effectiveness of music listening verbalised that they were unable to concentrate on the music due to anxiety over their wounds. Alternatively, patients with small burns surface area felt that the music was not very Proceedings of Singapore Healthcare  Volume 20  Number 3  2011 beneficial. Jaywant et al's analysis revealed that the patient's own self report of pain was a more reliable marker of the patient's pain measurement and therefore a convincing indicator for pain assessment 15 .
Arroyo-Novoa et al studied the pain related to tracheal suctioning which was also known to be a painful procedure 16 . Despite the high increase in blood pressure and heart rate clinically during suctioning as compared to prior suctioning, these changes were not statistically convincing. There were many other extraneous factors which could have contributed to an increase in the physiological monitoring, such as anxiety and stress. Another study was done by Ferguson et al to analyse the use of music for pain relief in burns patient during post burns injury site contracture prevention during rehabilitation 17 . Similarly, there was no significant difference found when blood pressure and heart rate were analysed statistically. Further research study could be done to identify the significance between pain and physiological monitoring during a painful procedure.
LIMItAtIONS
There were several limitations to this study. With the low patient admission rate and the exclusion criteria listed, we were not able to achieve a larger sample size. The small sample did not allow us to account for the influence of different patients' characteristics on their pain experiences. Future studies should involve randomisation of a larger sample of patients and a longer study period.
Dressings were done at the patient's bedside. Some patients were nursed in a single room while others were in a multi-bedded room shared with other patients. This created an inconsistency in the study environment. Patients in a shared room were unable to be in a quiet area where they could concentrate on their music.
The patients' concentrations were also deprived due to their anxiety over their wounds. Patients who were given music to listen to could not concentrate on the music as they were anxiously looking at their wounds and repeatedly asking the nurses about the wounds' condition.
Dressings were performed by different nurses whose skills and experiences might differ although all were certified competent to perform the procedure.
For future study, it would be worthwhile to implement a standard questionnaire to obtain more concrete feedback from the patients in the experimental group. In addition, giving patients an option to choose their own music could also enhance the study.
cONcLUSION
Preliminary results from this study demonstrate that music listening might have a positive effect on the patients' experience of pain. Patients who underwent burns dressing changes while listening to music reported lesser pain scores as compared to patients who did not have music to listen to. Therefore, music listening could be implemented as a routine activity whenever painful dressing procedures are anticipated. This could eventually create a less stressful environment for the nurses to perform the painful procedure on their patients. Involvement of a certified music therapist could also be recommended for future study. No doubt that they are the professionals who would be able to guide us on the acceptable standard with regards to music as an alternative intervention for pain relief.
